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What is claimed is: 

* A plant expression cassette, which comprises 
a glutamine Synthetase gene coding sequence operably 
5 linked to a promoter. 

2. The expression cassette of claim 1, wherein 
the glutamine synthetase coding sequence is from a 
gymno sperm. 

3\ The expression cassette of claxm 2, wherein 
the glutamine synthetase coding sequence is from the 
genus Pinus . 

4 The expression cassette of claim 3, wherein 
the glutamate synthetase coding sequence is from PiuM 

syl vestris. 

' j_ ■ ^-p^iaim^ in which 

5. The expression cassetre of claim w 

a ^ +-v^ cauliflower mosaic virus 35S 
the promoter is the cauuuuwc 

promoter. 

6 The expression cassette of claim 5, which 
further comprises the NOS terminator sequence operably 
linked to the glutamine synthetase coding sequence. 

^ Th e expression cassette of claim 1, which is 
contains a nucleic acid sequence selected from the group 

consisting of: , 

A.) a nucleic acid sequence that is at least 

703= identical to Genbank Accession No. X69822; 

B ) a nucleic acid sequence that encodes a 

<- ■ t-h.t is at least 70% similar to Genbank Accession 

protein that is at: ie^i 
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6 , a nucleic acid sequence that hybridx.es to 
\ . M „ Y6982? at moderate stringency; and 
Genbank Accession No. X6982, Genban k 
D .) a nuclexc acid sequence that xs Genban 

Accession No. X69822. 

5 ■ • -hv^ evnrpssion cassette 

8. A vedtor, comprising the expressx 

■ 1 \ 
of claxm 1 . \ 

9 . The vector of claim 8, which is an 
10 Agrofcacterium binary vector. 

^ Maim 9, wherein the vector 

10. The vector of claxm 

is pBIN19. 

n The vector of claim 10, which further 
comprxses the neomycxn phosphotransferase II codxng 
sequence . 

-. ft a method of producing a plant with improved 

' J ' li r , holi sm by transforming in vitro said plant 
20 nitrogen metabolism oy 

with the expression cassette of claim 1. 

4-v, a n f rlaim 12, wherein the plant 
1<3. The method of claim x^., 

is a woody perennial. 
25 14 . The itfethod of claim 13, wherein the plant 

i 

is in the family silicaceae. 

*-v, ^ r,f rlaim 14, wherein the plant 
15. The method or claim i-*, 

30 is in the genus Populu^ 

lY The method of claim 15, wherein the plant 
is the hybrid Populus tremula X P ■ alba. 
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17 The method of claim 16, wherein the plant 
1S done INRA 717 1-B4 of hybrid Populus tre.ula X P. 

alba. 

18 The method of claim 12, wherein the 

5 anmbacterium tumifaciens 

transformation step uses tne Agr^ba^e 

method. 

19. The "aethod of claim 13, wherein the 

^ uprtor of claim 9. 

10 transformation step further uses the vector 

20. A transgenic plant produced by the method 

of claim 12. 

HlirHve U nit from the transgenic 
21 A reproductive umt 

1 5 

plant of claim 15. 



22. A cell from the transgenic pxant 
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23 A transgenic plant with an improved 
nlt rogen metabolism, which is a woody perennial and 
n compr L es a t least one transgene that comprises 
coding seguence of a glutamine synthetase gene. 

24 The transgenic plant of claim 23, wherein 

, hB , aco aPne is from a gymnosperm . 
the glutamine synthetase gene 

25 The transgenic plant of claim 24, -herein 
the gluta.rne synthetase genes is from M ™ S ylv«t„,. 

26 The transgenic plant of claim 25, wherein 
the glutamrne synthetase coding seguence rs Genban, 
Accession No. X69822. 
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■r nlant of claim 17, which is 

27. The transgenic plant 

from the family Salicaceae. 

4. ^-f r iaiKi 23, which is 

28. The transgenic plant of clam 

5 from the genus PoplNus- 

29 The transgenic plant of claim 28, which is 
a hybrid of Populos tre.ula X Popuius al.a. 

30 Th e transgenic plant of claim 29 which is 

10 clone !»* W I-* °< ^ ^ """^ 

Populus alba. 

?1 . A reproductive unit from the transonic 
15 plant of claim 23. 

3, A transgenic plant, which is a woody 
■ - - rd exhibits a growth rate that is 
perennial, *nd exh.fi areater a t the P=0.05 level 

iiw el anif icantly greatex. 
20 "talent untransformed plants. 

^ nlant of claim 32, which 
33. The transgenic plant 

^•w^o * nrotein concentration x.i y 
additionally exhibits * that is 
gram fresh weight m the mature ^ & 

. „n„ =i anif icantly greater 
25 statistical., ^-gn equi valent untranstormed 

than that of mature leaves m equ 

plants. 

r nlant of claim 33, which 
34. The transgenic plant n in gram 

,, hits a chlorophyll concentration m y 
30 additionally exhibits a ch P ^ ^ 

per gram fresh weight m the mature i ^ 
statistically significantly greater at . 
that of mature leaves in equivalent untransrorm 
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-, +. r,f ni^im 34, which 
35 The transgenic plant of claim 

a dd itionally' exhibits a mature iea £ area in cm P« leaf 

that is statistically significantly greater at the 0. 

iev.1 than that of mature leaves rn equivalent 

5 untransf ormed plants. 

36. The transgenic plant of claxm 32, which is 
from the family Salicaceae. 

n +. ^-f ruim 36, wh i ch is 

37. The transgenic plant or claim jo, 

from the genus Populus. 

38. The transgenic plant of claxm 37, which is 
a hybrid of Populus tremul^ X Populus alba. 

15 39 The transgenic plant of claim 38, which is 

clone INRA 717 1-B4 of the hybrid Populus tremula X 

Populus alba. 

20 40. A reproductive unit from the transgenic 

plant of claim 32. 



